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© Green-colored infrared and ultraviolet radiation absorbing glass and method of producing same. 



© An infrared and ultraviolet radiation absorbing 
glass suitable for use in building and vehicle win- 
dows, which comprises, on a weight basis, 68-72% 
of Si0 2 . 1.6-3.0% of Al 2 0 3 , 8.5-11.0% of .CaO, 2.0- 
4.2% of MgO, 12.0-16.0% of Na 2 0, 0.5-3.0% of 
t— KzO 0 03-0.30% of SO3, 0.58-0.80% of total iron 
< expressed as Fe 2 0 3 , 0.1-0.7% of Ce0 2 , 0.1-0.4% of 
CM Ti0 2 and 5-350 ppm of MnO. In the glass the ratio 
in of ferrous iron to ferric iron is in the range from 0.50 
10 to 0.70. The glass has a greenish tint and is well 
in balanced in visible light transmittance, infrared radi- 
m ation absorption and ultraviolet radiation absorption. 
10 and a sheet of the glass can be easily tempered by 
O a conventional method. 
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This invention relates t n „ ■ 
frav.olet radiation absorb!* , ' nfrared ar to u«- 
Pacing the g, ass ? n " e 9 9 * SS «« a method of 
«** and sufficient^ high trfrff - h * 3 9ree "<sh 
"*« and is particuiariy titlM, T' ttanCe f0f WsiWe 
and vehicle windows 6 f ° r Use « n bu.lding 

» «5TS:r^.««»mc«*. and oth- 
9'ass that is sufficient, t^nso? d6mand sheet 
and absorptive of not ^ '° Wsib,e 
ultraviolet rays. °' y ' nfrared rays but aiso 

'* is known to rend 
absorptive of infrared and utTV^'' 03 Q ' as s 
Porting iron in the glass F e 7 * ^ by '"Cor- 
as FeO provides the IV T* "° n jessed 
'"frared radiation, wherej f 6 ^P" 0 " of 

*%O s prowdes he oTas! Z e *P res sed as 
"'traviolet radiation .n ^ a " f 3bSOr P tio " of 
*• source of the emire ^n ^ * USed a * 
Portion of Fej03 is ZlZ an ad *dua,e 
glassmaking pr0 c ess . CSd to Fe O during , he 

T ^^^ s Z:T P °r and/or 
of ultraviolet radiation ^ '° r the absorption 

form of sheet glass can be JZ 9 9 ' ass in fh e 
"'f'cantly changing the COndl r C8d Wifhou ' s<9- 
glass melting a nd £ n ?^™ 8 * conventual 
des-red that an WrareTa^T 0 ^ A ' S0 if « 
9'ass sheet can easily oe loin V '°' et absor bing 
tempering method eSeT^ * 3 C ° nve " 
"'trawolet absorbing glass sS? " !" ' nfrared and 
a Phasing tint such as a Qr I 1 dSSired to "ave 
tint. a green,sh tint or a bluish 

-olefaoso 4 ^ -frared and ultra- 

*■ same. bJ^S,^^'"^ of Educing 
°'ass. In the glass th e com e'„ t 3 f^e-siKca 
pressed as Fe 2 0 3 is UD t !°? tent of to ™ iron ex- 
.^5-0.65 wt%, an 3 d '^P J 1 wt% and preferably 

'« ;be ferrous state as F e o L ^ t0t3 ' iron is 
conta.ns up to t.5 wt% of CeO f' the 9 ' ass 
important feature of the otsToA^ T '°* A " 

- ^^SS^ST ^ - -posa, 
Proposed g(aS s cannot £ pi?*' 6 beca -e the 
^onal glass-melting oZrZT^ by ' he co "- 
'" tbe patent specificatio , T AS iS disc, °sed 
extent of sulfur, it is neSsa^r * ^ '°w 
Pl.ca.ed two-stage memng ar f7 r 2 emp ' 0 ^ a com- 

and u,;ravio S ,eridian n T'° red - infn ™ 
>~ 9 -ass oo^^rS^* 



So° 3 ' ( n° t ^ 

™ wt% to aL, ; 2 5? amount of irofi is from 

and the degree of reducln fTT* 35 F *<* 
5 Ton is from 23% to 29°/ Th T ^ ( ° fer rous 
of this g /ass 1S «• * -The degree of reduction 

add a relatively lame amn f " ' S necessa ^ to 
a 'ass batch corner F u rth °! * 0t3 ' *» *• 
easy to desirably touohtn ^. Urthermor e, it is not 
10 tiona, tempering mlthS ^ by 3 C —n- 

WO 91/1 1402 sh 
and ultraviolet radiation 'absor^ 0 ' 0 ^ ' nfrar ^ 
9'ass containing 0 .7 f ^z' 09 , s °da-lim e - Slllca 
Pressed as Fe 2 o 3 0 J w t0tal iron ex- 

75 sma„ amount of carborfrorT 07 : ° f Ce ° 2 ' ™ a 
0 7 pounds per 1,000 pound 1*"* ^ to ab out 
a 'so has a relatively low ^ ° f 9 ' 3SS ^ ™s Slass 
ferric to ferrous iron ° r l de9ree of eduction from 
29o/ °. and it is neSLTv r 9 . fr0m 3b ° Ut 22 * to 
?0 amount of total ir 0n and ^ IT? 3 re,a ^'y large 
to ^ glass batch composEn ° f C3rbo " 

™ «a sy t0 desirably to" h en « Is 

oonvent,ona, tempering'method 9 ' 3SS b ^ a 
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- d e an infrared 'mention to pro- 

w "toh has a greenish It which 6 ' abS ° rb ' n9 9' as s. 
;-b<e light transmittance inf t^ V in 
f 'on and ultraviolet radiation 1 a "° n absor P- 
™ be readily toughened bv b a S ° rPtiGn ' 3nd ^ 
Penng method. by 3 conv entional tem- 

't is another object of th^ 
method for industriaHy elsHv nT™ *° pr0v,de a 
and ultraviolet absorLg I^''" 9 30 infr3red 
mvention. 9 9 ' ass according to the 

^ TSSST^ 3 9 —ored 
comprising as essen ,a C o't ^ 
basis, 68-72% of SiO ' C ° mp ° nents . on a weight 
H.0% of CaO, 2.0^2% D f *J* °* A ' 2 ° 3 ' 
Na ?0 , 0.5-3.0% of £0 o n M f ^2.0-16.0% 0 f 
0f0% of tota, iron Messed °c ° f S ° 3 ' °- 5 S" 
of Ce0 2 , o.t-o.4% of S a nri ? / 62 ° 3 °- 1 -°- 7 - 
Provisos that the Sal S ° PPm ° f Mn ° 
essential components amo! n ° / e 3b ° ve defi "ed 
* /be glass, that «£t£%%£ *<°™ ^8 wt% 
-s from 70-74%, that the tot, ? 2 A A ' 2 ° 3 and ^ 
*™ '2-15%, that ftftoa of N Ca S and M9 ° * 
from 13-17%, ,nat said toJ ? a " d K2 ° is 
-on and ferric iron £t£?JT .'' nC ' Udes 'errous 
ferrous iron to said ^JL "' e we, 9 ht ratio of 

said 

range from 0.50 ,0 0.7, Z J ^- iS in th e 
0-53 to 0.68. ' 3nd more Preferably from 

'n this invention it i^ 

toe g,a ss , ne feature that 

Pe2+ 'Fe- is relativevS t ° f ,ro "- 

y 9h - " 15 Preferable to pro- 
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duce an infrared and ultraviolet absorbing glass 
according to the invention by using a frit glass 
which has a low melting point and contains ferrous 
oxide and ferric oxide with a high degree of reduc- 
tion as a part of a batch of glass composition to be 
melted. More particularly, this frit glass contains 
carefully and strictly specified proportions of the 
fundamental components of soda-lime-silica glass 
and additionally incorporated relatively small and 
strictly specified amounts of iron oxide, manganese 
oxide, cerium oxide and titanium oxide. Further- 
more, this frit glass contains relatively small and 
strictly specified amounts of sulfide ion arid a sul- 
fate such as sodium sulfate, thereby suppressing a 
decline of meltability of a batch of glass composi- 
tion. 

A glass according to the invention has a green- 
ish tint and sufficiently low in both infrared and 
ultraviolet radiation transmittances but sufficiently 
high in visible light transmittance. and this glass is 
very good in weatherability. This glass is relatively 
high in Young-s modulus. Poisson's ratio and ther- 
mal expansion coefficient and relatively low in heat 
conductivity. An infrared and ultraviolet absorbing 
glass sheet- according to the invention can easily 
be toughened to a desired degree by a conven- 
tional tempering method. 

A glass according to the invention can be 
formed into glass sheets of various thicknesses, for 
example, ranging from about 1 mm to about 10 
mm. and according to the need the glass sheets 
can be bent and/or tempered. Besides, a glass 
according to the invention can be used as a com- 
ponent of laminated glass or insulated glass. A 
glass sheet according to the invention is very suit- 
able for use in building and vehicle windows and 
particularly in automobile windows. Optionally a 
glass according to the invention ban be used for 
various articles other than window glasses, such as 
furniture arid cooking utensils for example. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



Basically an infrared and ultraviolet absorbing 
glass according to the invention is a soda-lime- 
silica glass. The fundamental components of the 
glass are Si0 2 . Al 2 0 3 . CaO. MgO. Na z O and K2O. 
and the proportions of theses components are 
strictly limited in order that the glass should be 
easily produced by a usual glass-making process 
and should possess desirable properties including 
good temperability. 

The glass contains 68 to 72 wt% of S1O2 
together with 1.6 to 3.0 wt% of AI2O3. » Si0 2 is 
less than 68% or AI 2 Os is less than 1.6%. the 
glass is not always good in weatherability and may 
exhibit weathering strain. If SiQ 2 exceeds 73%. the 



glass composition becomes inferior in meltability 
and the glass may not be good in temperability. If 
Al 2 0 3 exceeds 3%. the glassmaking operations 
encounter difficulty because of the likelihood of 

5 devitrification ad narrowing of the range of tem- 
perature for (orming glass. 

The total amount of Si0 2 . Al 2 0 3 and Ti0 2 in 
the glass is limited within the range from 70 to 74 
wt%. If the total amount is less than 70%. the glass 

,o is not always good in weatherability. and if it ex- 
ceeds 74%. the glass may not be good in tem- 
perability. 

The glass contains 8.5 to 1 1.0 wt% of CaO and 
2 0 to 4.2 wt% of MgO. These components contri- 
,s bute to a reduction in the melting temperature of 
the glass composition. If CaO is less than 8.5% or 
MgO is less than 2.0%. the melting temperature is 
not sufficiently low, ad the flow point of the glass is 
not desirably low particularly in the case of short- 
30 age of CaO. If CaO exceeds 11.0%. the glass- 
making operations encounter difficulty because of 
the likelihood of devitrification. If MgO exceeds 
4 2% the glass may not be good in temperability. 
In the glass, the total amount of CaO ad MgO is 
25 limited within the range from 12 to 15 wt%. If the 
total of these two components is less than 12 /o. 
the glass is not good in temperability. and if it 
exceeds 15%, restrictions are placed on the glass- 
making operations because of a tendency to de- 
30 vitrification. 

The glass contains 12.0 to 16.0 wt% of Na 2 0 
together with 0.5 to 3.0 wt% of K z O. If Na 2 0 is less 
than 12.0%, difficulty arises in the glassmaking 
operations because of a tendency to devitrification 
35 arid a narrowed range of temperature for forming 
the glass, and the glass is not good in temperabil- 
ity If Na 2 0 exceeds 16.0%, the glass is not always 
good in weatherability and may exhibit weathering 
strain If K 2 0 is less than 0.5%, the glass may not 
40 be good in temperability. and if it exceeds 3.0%. 
the glass may not be good in weatherability. In the 
glass, the total amount of Na 2 0 and K 2 0 is limited 
within the range from 13 to 17 wt%. If the total of 
these two components is less than 13%, difficulty 
45 will arise in the glassmaking operations because of 
the likelihood of devitrification and narrowing of the 
range of operating temperature, and the glass is 
not good in temperability. If it exceeds 17%. the 
glass is not good in weatherability. 
so A glass according to the invention contains a 

limited amount of sulfur which is known to serve as 
a melting and refining aid. The glass contains 0.03 
to 0 30 wt% of sulfur expressed as S0 3 . » the 
content of SO3 is less than 0.03%. it is difficult to 
55 accomplish uniform melting and defoaming of the 
glass by usual operations. If the content of SO3 
exceeds 0.30% the glass tends to exhibit a yellow- 
ish or amber tint instead of a desired greenish tint. 



" « Preferable that the So 

ra "9es from about 0 to to Z '* to " and 

The essentia! co'nl ° U ' °" ' 5 wt %. 
<° toe -en,J\XTrr fa9 ' aSS ^cor djng 

22. Tre Ti ° 2 9 ^ or MnO CO T ienCe) ' < 
ves ar © employed fnr h These ad- 

J" the g/ass. tne ^ f« of the glass . 

as ^Oa is from 0.58 to o ^, 2? fc0n 
less than 0.58%, it /s di ° °,f° wt% - » total iron i s ,„ 
*• -frared and ^^S* *° SUfficie "«V reduce ° 

Q he f ass - » * exceeds o Jo ra ? h Sm, '? nCe thro ^ 
to ° 'ow in visi5(e transm f° /o ' fhe 9'ass becomes 

^desirably dark tin J ,T n T takes <*■ an 
to tal iron content w^hin th, to C °ntro, the , s 

"V mor. Preferably Co"?! ^ ^ '° 

Wore particular^ t0 0 73 

torrous iron ^ h e glass must contain, both 

Pressed as Fe 2 0 3 Pent/ a " d ferric "on ex- 

-*a«on and ten* ab ~rb S infrai. 20 

Unt to the g, ass . Fe 2 S 3 7s ah" ° r b '"'sh 

rays and tends to ,mp a t T °' U,traviotet 

'n a batch of 7™ co " ^ *" t0 'he 

'arge portion of jrQn absorbing glass , a 

The batch is me(ted ferric state. Fe 2 0 3 . * 

adequate portion of the fe^ COnd 't'°ns that an 
ferrous oxide FeO, whife thT ^ iS red "ced to 

Fe 203 . The deg^e of " S T*™ 
•mportant factor i n 1 UCt '° n of ir °n 's an 30 
He .^n, the " degree «J ^J 8 "*** operations 
-rwht ratio of fe?r 0us iron t o T ° n " refers *> the 
"» toe obtained q/ass m l emc iron - p e 2+ /F e 3 + 
*"» * ^ucL of ? ro f n h 7 r8Sent 'mention, the 
™ge from 0.50 to 0 So A L?"^ *»*« the 35 

Rawest absorbi^ 3 ^;^ «» 9'ass as 
to absorb ultraviolet g£ and * * 
CeCfc considerably affects the PrSSence of <o 

^ -ron, TiO. is , ow ^ ' ne de 9ree of reduction 
trawotet rays, but the deo It T" W t0 absorb "I- 
"« significantly affected h ! t , reduct,on of 'ron i s 
l n tois inven ^ n ^ by the presence of Ti0 2 
amounts of CeQ 2 and S ! *™ «s 

J* order to afford ° e o7 ^ COmbi "a- 
balanced optical charl t ? $ With desirably 
prying tne degree o ^ 08 with °^ Qreatly" 
convention* 9 , ass of *on in the 

the amount of CeO, i« , fumaces - 'n fhe g(ass c 

-re preferably tm es* 0 7 ™ % « 

toe amount of Ti0 2 is «»■ the glass . 

According to th« U ' 7to0 - 4 wt%. 
^oun, of moo is incorpS' 0 ", 9 ^ S ™» 
essence of Mn the r^ , ,he Q,ass By the « 
««- so that\ne Jetrr of ° f j r ° n iS S "^»V 5 
=** to sfigntty decreasr^?^" 0 " ° f ir0n 

n " e the reduction of 
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ft n rr Lr y af,ected ^ M n 0 

toe g ,ass contaSg^ ^ ^ 
,0 " at about 500 nm Th 6 ° " aS 30 absor P- 
"m'ted within the range from T^' ° f Mn ° 
**0hU and more preSL T '° 350 by 

» a large amount Mno" ^ 1 °° f ° 300 
9'ass tends to exhibit , * ,ncor Porated, the 

such as, tr exam I 5 '" 5 ' 6 ° Pt '' Ca ' ^ 
A ^ry smali amount T? A SO,ariza ^n. 
Porated in the glass 2n ° ' S °^"v incor- 

'n producinq the u 

t'oned composition itt"t' Ch H haS ^ afore -en- 
a f g (ass of the fQH ^ n P r eferred to use a C uH e , of 

a batch of g, ass composition t K ti0n 3S a part of 
^e-ght basis, the frit o, t0 56 me,t ed. On a 

«-65»/ 0 of s££.+£ C °"^ essent.aliy of 

and K.O. 0.04-0.,5 % 9 o; SC n nl° * ° f Wa ^ 
0-40-0.65% of total iron 1 ° 05 -°- 50 % of S2- 
0-45% of MnO, 0 2 5 0 Lc XPr : SSed as p e 2 0 3 0 05-' 
Cf* -Ith provisos fh?re T?r 0l0 -°- 55% o' 
defined essentia, cements T °' ,he abov e 
95 | wt% of the frit g ,S aln f K° UmS *° at 'east 
'"eludes ferrous iron S i * the to tal iron 
-eight ratio of the ferrous and ' ba t the 

toe total iron expressed" T^T*™" Fe ° to 
°" 5 - Pe2 ° 3 ,s not less than 

'n producing the m a ^ k 
above described frit g ass ^ US,n 9 c "«et of the 
c "«et of the f rit g la s s 9 ^ S ' " ,s Citable that the 

ba tohof gl as S compo s yon?? f ° 1 ' 35 wt % of a 
of the frit g)ass to be melted. The cuUet 

and more preferaW to 8 1 ^ 0 ° UntS ,0 5 " 3 ° -t% 
an amount of the frit g, as t is T~ The use - such 
t-on of the aimed degree of ^? ble f °r reafea- 
9 ass and the aimed green rn ( C ° n ° f iron in the 
for stable operaC 0f C ( 0 ' OUr ( Of ^ss and 
nace and stable and 2° S 9 ' ass melting fur . 
b f b- « is op.f i0 n a ; to u eTheTn" 9 ° f the ^ 

--Vtn:^ 

EXAMPLE 1 



A frit glass (frit Qia<?c a. 
•ndustha, raw materials of ^ Pr0duced b / using 
sand, feldspar, soda £, do.n ^ That '' S ' si,ica 
'oxide (rougej. ilme^ie 't7 ^ " mest ° ne - ™ 
carbonate. 2inc oxide a nd ^ ce "^ 

-etghed and mixed aim^q Z?"™ Su,f *° -ere 
composition. As a red S ? presc nbed g,ass 
^as added to the miln 9 39ent ca rbon powder 
-ted in an e^ZllZT. ^ ^ - 
-as homogeni 2 ed and cTa^L " m ° ,ten 9 ,ass 
erations. ° c ' ar, fed by conventional op- 
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The obtained frit glass A contained, on a 
weight basis. 63.6% Si0 2 . 3.94% Al 2 0,, 15.07% 
CaO. 4.2% MgO. 11.7% total of Na 2 0 and K 2 0. 
0 62% total iron expressed as Fe 2 0 3 . 0.30% Ti0 2 . 
0.492% CeOz, 0.12% MnO. 0.093% S0 3 and 

0.117% S 2_ . 

Next an infrared and ultraviolet absorb.ng 
glass sheet was produced by using 20 wt% of 
cullet of the frit glass A together with 10 wt% of a 
return cullet and 70 wt% of the above-ment.oned 
raw materials except carbon powder. The glass 
composition was formulated such that the viscos.ty- 
temperature becomes about 650-685°C at 10* 
poise and about 555-585°C at 10'* poise and such 
that the difference between the two temperatures 
becomes about 90-105°C. In a crucible the mixture 
of the raw materials, cullet of the frit glass A and 
the return cullet was melted by heating in an elec- 
tric furnace. In the melting operation sodium sulfate 
amounting about 0.5 wt% of total silica was used. 
After the usual homogenizing and clarifying oper- 
ations the molten glass was formed into a glass 
sheet. After annealing the glass sheet was cut .nto 
about 50 mm square pieces, and each piece was 
ground to a thickness of about 5 mm. 

By chemical analysis, the obtained glass con- 
tained, on a weight basis. 70.1% Si0 2 . 1.87% 
Al 2 0 3 , 9-07% CaO, 3.6% MgO, 13.4% Na 2 0, 
0 67% K 2 0 0.63% totao iron expressed as Fe 2 0 3 . 
0 19% Ti0 2 , 0.31% CeOz. 0.13% S0 3 , about 280 
ppm MnO. The total of these components amount- 
ed to 100.0%. The total of Si0 2 . Al 2 0 3 and Ti0 2 
was 72 16%; the total of CaO and MgO was 
12 67%. and the total of Na 2 0 and K 2 0 was 
14.07%. The degree of reduction of iron. Fe 2 "7Fe + , 
was about 0.57. 

The obtained glass had a green color. The 
optical characteristics of this glass were measured 
by the methods according to JIS Z 8722. JIS R 
3106 and ISO/DIS 9050 by using an automated 
spectrophotometer. At a thickess of 5 mm, the 
glass exhibited visible light (standard illum.nant A) 
transmittance of about 71.0 to about 71.4%. tota 
solar radiation transmittance of about 42.0 to about 
42 4 and ultraviolet transmittance of about 12 to 
about 13% The transmittance for solar radiation in 
an infrared region (around 1100 nm) was about 
13 0 to about 13.5%. The dominant wavelength 
was about 507 to about 508 nm. and the excitation 
purity was about 3.0. 

It was confirmed that the viscosity-tempera- 
tures of this glass were as aimed. To test tem- 
perability, some of the glass sheets (3.8 mm in 
thickness) were tempered by heating in a furnace 
at about 700°C for about 5 min and immediately 
blowing cooling air against the heated glass sheet. 
The tempered glass sheets were fractured by a 
impact at a point in a corner region to examine the 



manner of fragmentation in respect of the number 
of fragments and the sizes of the respective frag- 
ments. The manner of fragmentation satisfied the 
requirements of JIS Ft 3211 for tempered glasses 
5 for automobile side and rear windows. 

EXAMPLE 2 

A frit glass (frit glass B) was prepared by 
w uniformly mixing cullet of a Si0 2 -AI 2 0 3 -CaO glass 
containing Fe 2 0 3 . Ti0 2 , MnO. SOs, S*" and the 
like with cullet of a SiO 2 -AI 2 0 3 -Ca0-R 2 O (Ft repre- 
sents sodium ad potassium) glass conta.mng 
Fe 2 0 3 , Ti0 2 . Ce0 2 . SO a and the like. 
, s The obtained frit glass B contained, on a 

weight basis. 59.4% Si0 2 , 5.24% Al 2 0 3 , 19-11% 
CaO 4.5% MgO, 10.2% total Na 2 0 and K 2 0. 
0 57% total iron expressed as Fe 2 0 3 . 0.37% T,0 2 . 
0.42% Ce0 2 . 0.18% MnO. 0.09% S0 3 . 0.2% S 2 
20 The degree of reduction was as aimed. 

Next as is described in Example 1, an infrared 
and ultraviolet absorbing glass sheet was produced 
by using 10 wt% of cullet of the frit glass B 
together with 30 wt% of a return cullet and 60 wt% 
25 of the above-mentioned raw materials of Example 

1 ' The obtained glass contained, on a weight ba- 
sis 69 9% Si0 2 . 1.84% Al 2 0 3 . 9.09% CaO, 3.64% 
MgO 13.45% Na 2 0. 0.59% K 2 0. 0.69% total iron 
30 expressed as Fe 2 0 3 . 0.24% TiO.. 0.40% CeO, 
0 1% SO3 and about 260 ppm MnO. The total o 
these components amounted to 99.97%. The tota 
of Si0 2 . Al 2 0 3 and TiO. was 71.98%; the total of 
CaO and MgO was 12.73%; and the total of Na 2 0 
as and K 2 0 was 14.04%. The degree of reduction of 
iron Fe^/Fe 3 *, was about 0.55. 

The obtained glass had a green color. At a 
thickness of 5 mm. the glass exhibited visible hgh 
(standard illuminant A) transmittance of abou 
40 68.5%. total solar radiation transmittance of about 
38 0 to about 38.5 and ultraviolet transmittance of 
about 10 to about 11%. The transmittance for solar 
radiation in an infrared region (around 1100 nm 
was about 9.0 to about 9.5%. The dominant 
45 wavelength was about 507 nm, and the excitat.on 
purity was about 3.5. 

In the temperability test, the result satisfied the 
requirements of JIS Ft 3211. 

so EXAMPLE 3 

A frit glass (frit glass C) was prepared by 
uniformly mixing cullet of a S.O.-AI.Oj-CaO glass 
containing Fe 2 0 3 . TiO. MnO, S0 3 . S 2 " and the like 
55 with cullet of a S.0 2 -AI 2 0 3 -CaO-R 2 0 (R represents 
sodium and potassium) glass containing Fe 2 0 3 . 
Ti0 2 , Ce0 2 . SOs and the like. 
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. Th e obtained frit Q(ass r 
we '9ht basis, 52 3- contained, on a 

«..%■ M g o 3 7 5?\ :fn a,2 ° 3 ' 

0- 4 8% tote/ iron expressed ' t Ns *° and *0. 
03% CeC,, 0. 2 8o/S ed 0 08? 2 s 0 A' T* 

Ntr:td educ,ion wasas --d 3 ' 3% s ~ 

« ^££S?£ST» «■ -are d 

r heabo -— 

M 90, 13.5% N^O 0ey K oV* Ca °' 36% 
expressed as Fe.O ' % total iron 

° S0 3 and about 350 n °- 6 ° % Ce °*- 

^ese Mno. The to.a, o 

° f ^ AbQ, and rTo ta S 71 The to,a < 

°aO and MgO was 12 7y ? 84%; the total of 
ad K 2 0 was i4., % The d Po ^ ° f 
•ron, Fe^VFea. was abo ^ 0 %^ «* reduction of 

'he obtained ni a ^ 
thickness of 5 mm he „, 3 9reen co1 ^. At a 
ftandard illumTnTnt a; 9 ^ Visib ' e '^t 

68-6%, to t a , so(ar radiat or, r Sm ' ttanCe of about 
37 5 ,0 about 38.00/ a?d u rtr | Sm, ' ttanCe ° f a bou 
8 to about 9^ ^' 6t tranSmittance <* 
nation , n an infrared ^T'^ 06 for so1 ^ 
was about 8.5 to aboutTno ar ° Und 1100 nm) 
wavelength was abou' sos ,0 1 ^ d ° min an 

the ° X T° n PUri * -s about3 a 0 bOUt 509 ™' and 

•n the temperability test Vh! 
requirements of jj S R 321 ? resutt Satisfied the 
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* a ^^^^^ The tota, of 

of Si0 2 , A l 2 0 3 and £0 "" % - T "0 total 

C a0 and MgO Z 2 0^^ °» **" " 
and K 2 0 was 14 1% Th~ „ to,al of N a 2 0 

-on, Fe'VFe- was ^ of reduction of 

"The obtained nia^ 
thickness of 5 mm , S ol fl f 3 ^ C0,or - * a 
^dard iHuminTnt A) Ira V ' Sib,e W« 

10 ™-0%, total solar rad jaton tranSm ' ttanc « of abou, 
39 to about 40% 25 ?" transmit tance of about 
about 9 to about tof TneT* Pittance of 
Nation ,„ an In^^^""" for SO,ar 
was about 9 0m =T 9 (ar0und '100 nm) 
» -velengtb £ aoout 5^ L^?" ^ ^ 

thS TT™ P ^ -s abo 3 5 ^ and 

'n the temperability test hi 
requirements of JIS R 321 1 reSU " Satisfied the 

3 ° Claims 



30 



EXAMPLE 4 



Similar to Example , a fri , , 
was produced by usino inw ♦ 9 ' aSS (frit 9'ass D) 
*-«■ The mixture 0 "he* ^ ^ ma,eria,s of 
an electric furnace InTZ S me ' ted 
homogenized and cl^SS ^ J"^ 9 ' ass was 
at'ons. " ea by conventional 0 per- 

T he obtained frit olass n 
we.ght basis, 47 0% q?A „ contained, on a 
CaO, 5.5% MgO 6 5 o!'°i; ?■** ^3, 30.0°/! 
°-«'% tota, iron expressed?' ? N *° and 
0 21% Ce0 2 , 0352T M « 62 ° 3 ' 057 % Ti0 2 
0.42% 92- ^ 0(5,2/0 MnO, 0.072% Qn 

a-rned" " ^ - Auction ^ 

tm glass D together ^ 40 ^ ! ° f C °" et of tne 
and 55 wt% D f the raw m^aTs ° f 3 ^ c "»et 

The obtained olass n^. 
f ^0.0% Si0 2 .T 8 %To ,ned o 0naVVei 9 ht ba- 

^ssed as Fe 2 C , oi% 2 ?iO 6 n % ' 0ta ' ir °" 

/o T '°2- 0-46% Ce0 2 , 



45 



50 



" l£S££?£? and u,tr3Vf0tet -* 

components « J^^" 9 as esse n«al 
SiQ 2 . 1.6-3.0% of Ar0 9 « 3 f' 68 " 72% of 
2 0-4.2% of MoO i?n^ n 5 ' U -° % of CaO, 
3 0% of K 2 Q 0 03-0 30* To ° f Na?0 ' 0-5- 
« f -ta, iron expressed 2 ? 'r? 3 ' °- 58 -°- 80% 
Ce0 2 , 0.1-0.40/^0, 4 r^°c 3 ' °- 1 -°- 7% of 
MnO with provisos thlt L 5 ' 350 Ppm of 
defined essentia, r ' 6 f ° ,a ' ° f the above 
'east 98 ?J 5° m Ponents amounts ,0 at 

S'0 2 , AwT^ 6 ^ *« tota, ol 
total of CaO and MoO ! ? °' 74% - th * the 
tota, of Na 20 and K A ? ^ 5% - that the 
said tota, ir 0 „ Z ™ ^ 7% ' that 

ir on and that the wZh ""^ and fer nc 

^ to said fer loir T 
4q range from 0.50 to 0.70 ' ' S ,n the 

2 - A glass accordino to 

amount of said total L L ' Where,n the 
-ge ^Z^Z?^ ^ 



3 - A glass accordino to ri= ^ 

amount of said total iron L ' Wherein the 

" a A motnrof%r,s^n t0 the' a ' m - 
0.30 wt%. tne ra nge from 0.05 to 



5 - A glass according t0 Claim ^ 

amount of S0 3 is in th. ' Wnerein the 

55 O.15 wt%. " the ran 9e from 0.10 to 

6 " A g| ass according , 0 Claim , 



EP 0 555 552 A1 



10 



15 



20 



iron, Fe 2t /Fe 3 \ is in ihe range from 0.53 to 
0.68. 

7. A glass according to Claim 1, wherein the 
amount of Ce0 2 is in the range from 0.20 to 
0.65 wt%. 

8. A glass according to Claim 1. wherein the 
amount of Ti0 2 is in the range from 0.10 to 
0.35 wt%. 

9. A glass according to Claim 1, wherein the 
amount of MnO is in the range from 100 to 300 
ppm by weight. 

10. A method of producing an infrared and ul- 
traviolet radiation absorbing glass according to 
Claim 1. characterized in that a part of a batch 
of glass composition to be melted is cullet of a 
frit glass which consists essentially of, on a 
weight basis, 45-65% of Si0 2 . 3.5-10.0% of 
AI2O3. 13-30% of CaO. 4.0-5.5% of MgO, 6.5- 
12 0% total of Na 2 0 and K 2 0, 0.04-0.15% of 
SO3 0 05-0.50% of S 2 ~. 0.40-0.65% of total 

iron expressed as Fe 2 0 3 , 0.05-0.45% of MnO. 25 
0 25-0.65% of Ti0 2 . 0.10-0.55% of Ce0 2 with 
provisos that the total of the above defined 
essential components amounts to at least 95 
wt% of the frit glass and that the total iron 
includes ferrous iron and ferric iron and that 30 
the weight ratio of the ferrous iron expressed 
as FeO to the total iron expressed as Fe 2 0 3 is 
not less than 0.5. 

11. A method according to Claim 10, wherein the 35 
amount of said cullet of said frit glass is from 1 

to 35 wt% of said batch of glass composition. 

12. A method according to Claim 11.. wherein the 
amount of said cullet of said frit glass is from 5 40 
to 30 wt% of said batch of glass composition. 

13. A method according to Claim 12, wherein the 
amount of said cullet of said frit glass is from 8 

to 25 wt% of said batch of glass composition. 45 

14. A method according to Claim 13, wherein said 
batch of glass composition is melted in the 
presence of sodium sulfate, the amount of said 
sodium sulfate being not more than 0.5 wt% of so 
total silica in said batch of glass composition. 
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